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Abstract

Based on visual data analysis technology, this paper addresses the challenges in the fundamental
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mechanical design course, where kinematic and dynamic theories are often abstract and difficult to
visualize. It deeply integrates emerging technologies such as virtual prototyping into traditional
mechanical courses, developing a modular teaching case framework structured around “problem
context-theoretical support-technical solution-experimental data”. This framework covers core
topics such as gear transmission, four-bar mechanisms, and cam mechanisms, providing resources
like dynamic simulation and parametric analysis to make abstract concepts visually accessible. By
deeply integrating data visualization with case-based teaching, a teaching system of “data visuali-
zation-dynamic simulation-practical verification” is constructed, significantly enhancing students’
ability to solve complex engineering problems. Through the development of this case library, stu-
dents can intuitively understand core theoretical knowledge, such as gear meshing principles and
the motion characteristics of four-bar mechanisms, while cultivating their data analysis and engi-
neering thinking skills. This approach improves classroom interaction quality, ultimately achieving
the goals of enhancing teaching efficiency and strengthening students’ design and innovation capa-
bilities. It also provides valuable practical experience for teaching reforms in similar courses.
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Figure 1. Common issues in teaching cases for the “Fundamentals of Mechanical Design” Course
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Figure 2. A set of course knowledge point associations taking the four-bar mechanism as an example
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Figure 3. Overview of an integrated project for analyzing four-bar mechanism characteristics
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